




































































































































































































































































































































weightconditions FＣＲ EＣＵ ＴＨ lｓｔＤｌ
Dry
500g×７５０９
５００９×１０００g
750gr×1000g
Rubber
500g×7509
5009×10009
7509r×1000ｇ
Ｗｅｔ
５００ｇ×７５０９
５００９×10009
7509r×10009
0.73
0.03＊
0.13
0.08
＜0.001＊
０．０６
0.84
0.36
0.69
0.33
0.04＊
0.57
0.36
0.03＊
0.38
0.26
0.01＊
0.37
0.84
0.46
0.79
0.52
0.06
0.38
0.32
0.004＊
０．１３
0.26
0.01＊
0.29
0.53
0.08
0.51
0.65
0.04＊
０．２３
*lndicatessignificanceatp＜0.05．
ＦＣＲ：flexorcarpiradialism
ECU：etensorcarpiulnalism
TH：ｔｈｅｎａｒｍ
ｌｓｔＤ１：firstdorsalinterosseousm．
－１５６－
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differencesinmuscularactivitybetweengripping
underdryandsoapyconditions,orbetweensoapy
andrubber-gloveconditions,ｗｅｔconditions（P＜
0.05)．
２．Relationsbetweenmuscularactivityand
weightloads(Table３，Figure3）
Astheweightloadincreased，theactivityof
bothextrinsicandintrinsicmusclesincreased・
Themuscularactivityofextrinsicmusclesshowed
significantgradualincreasesastheloadincreased
to500,750ａｎｄｔｏｌ,OＯＯｇｗｈUegrippingunderany
ofthedry，wet，rubberconditions（500×1000g
weightcondition；Ｐ＜0.05)．Theactivityofthe
intrinsicmusclesoftenincreasedastheload
increased，thefirstDIshowingasignificant
increaseunderthe500×1000gweightcondition
Muscularactivityrelativetotheloadwasalso
measuredTheactivityoftheextrinsicmuscles
whnegrippingunderdry，rubber-glove，ａｎｄｗｅｔ
conditionsincreasedinproportiontotheload
MuscularactivityincreasedasfOllows:soapｙ＞ｗｅｔ
＞rubber-glove＞ｄｒｙconditions、Theincrease
wassignificantlygreaterfOrtheextrinsicmuscles
thanfOrtheintrinsicmuscles(P＜005)．
muscles（P＜0.05）Grippinganobjectwith5
fingersisclassification11)．ＩｎｔｈｉｓｆＯｒｍｏｆｇｒｉｐ,ｔｈｅ
ｔｈｕｍｂｉｓｉｎｏｐｐｏｓｉｔｉｏｎｔｏｔｈｅｆｂｕrfingers
TherefOre,thefOurfingersflexattheirDIPjoints
andgripthecylinderontheirpalmarfacesThe
musculusflexorcarpiradialisofthesefOurfingers
servesasthemajormuscledetermininggrip
efficiency・Themusculusextensorcarpiulnalis，
whichshowedthegreatestactivityamongthefOur
muscles,contributedgreatlytoincreasingthegrip
fOrce、Thismusclemayexerttenodesis-likeaction
throughdorsiflexionofthewristjoint，thus
contributingtoincreasingthefingerflexion
strength
２．Diffbrencesinmuscularactivity
dｅｐｅｎｄｉｎｇｏｎｔｈｅｆｉｎｇｅｒｓｋｉｎｃｏｎｄｉｔｉon
Theactivityofallthemusclesexaminedwas
highwhenthesubjectsweregrippingcylinders
withalowfrictionsurface（slippery）underskin
conditionssuchaswetandsoapyconditions,while
itwaslowwhengrippingcylinderswithahigh
frictionsurface(lessslippery)underskinconditions
suchasdryandrubber-gloveconditions・However，
ｔｈｅｍuscleactivityunderthedryconditionwas
higherthantherubber-gloveconditions；therefOre，
Surfacesensoryinputwasinterrupted，whenthe
subjectwaswearingrubberglove、Then,excessive
fOrcewasoutputinthissituationMital，Ｓ21）
suggestionthatrubber-gloveswouldleadtoa
quickeronsetoffatigue，andmightleadto
potentialtraumadisordersmaynotbelogical、Ｉｎ
ｏｔｈｅｒｗｏｒｄａａｎｏｂｊｅｃｔｗｉｔｈａｌｏｗｃｏefficientof
frictionisperceivedaslikelytoslipoutofthehand
andthusgreatermuscularactivityisrequiredto
increasethegraspingfOrceretainingtheobjectin
thehandSimilarly，Nakamura，Sawadaand
Tsubotal2)reportedthatwhenminuteadjustments
aremadetooptimizepinching,smallgapsbetween
thefingertipandtheobjectgrippedarefedback
asinformation・Ｔｈｅｒｅsultsofthepresentstudy
suggestthatthegripfOrceisaffectednotonlyby
frictionandtheweightoftheobjectbutalsoby
twootherfElctorsOneofthesetwofactorsisthe
relationshipbetweensweatontheskin1ssurface
andthesurfacematerialoftheobjectgrippedl4)．
Adequatesweatingisexpectedtoimprovethefit
Ｖ・Discussion
Thehandcancontinuegrippinganobjectwith
minimalfOrce,althoughthepersoncannotseethe
object,basedonthetactileinfOrmationcollected
bythefingertips3)．WestlingandJohansson7）
reportedthatnotonlyfrictionbetweentheskin
andtheobjectbutalsotheweightoftheobject
greatlydeterminesthegripfOrcelnthepresent
study,weexamineddifferencesinthecharacteristics
ofaperson1sgripwithfivefingersofcylindrical
objectsunderdifferentsurfaceskinconditionsand
weights，byanalyzingdifferenesinmuscular
activityMuscleactivityadaptedwithsafety
marginstotheminimumratioatwhichslipping
wouldhaveoccurred・Thiscontrolsystem,which
supportsgraspstability，hasbeendemonstrated
previouslyfOrprecisiongriptasks7-10)．
1．Ｇｒｉｐｐａｔｔｅｒｎｓａｎｄｃｈａｎｇｅｓｉｎｍｕｓｃｕｌar
activity
Theactivityoftheextrinsicmuscleswas
significantlygreaterthanthatoftheintrinsic
－１５７－
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treatmentsduringhandtherapy・Additionally，
occupationaltherapistspossessskillsfbrergonomic‐
relatedactivityanalysisandactivitymodification．
betweenaslipperyobjectandthefingertipsl5』6)．
Thisideawassupportedbythefindingthatthe
muscularactivityneedeｄｔｏｇｒｉｐａｎｏｂｊｅｃｔｗａｓ
ｓｍａＵｅｒｕｎｄｅｒｓmoothskinconditions（wetand
soapyconditions）thanunderdryconditions，
althoughbothskinconditionshadlowcoefficients
offriction・Ｔｈｅｓｅcondfactorisirregularitieson
theobject1ssurfaceKinoshita9）examinedthe
relationshipbetweenweightandgripfOrceusing
smoothmaterials(aluminumandplastic)ａｎｄfOund
thatgripfOrceincreasedlinearlyasweight
increasedTheyalsofOundthatgripfOrce
decreasedwheｎｔｈｅｓｕｒｆａｃｅｏｆｔｈｅｓａｍｅｍａｔｅｒｉａｌｓ
ｗereirregular・Theirreportsuggeststhatifthe
irregularsurfaceofanobjectcomesincontact
withtheelasticpalmarsideofthefingers,thetotal
skinsurfacecontactareachanges，leadingtoa
changeingripfOrce7''7)．
３．Ｃｈａｎｇｅsinmuscularactivityassociated
wｉｔｈｔｈｅｗｅｉｇｈｔｌｏａｄ
Ｔｈｅａｃｔｉｖｉｔｙｏｆｔheintrinsicmusclesdidnot
increasemarkedlyasweightincreased，whilethe
activityoftheextrinsicmusclesshoweda
significantgradualincreaseasweightincreased(Ｐ
＜0.05)．Thissuggeststhattheintrinsicmuscles
arelesssensitivetotheinnuenceofweightloads，
andworktokeeptheobjectwithinthｅｇｒｉｐ
ｌｔｗａｓａｌｓｏｒｅｖｅａｌｅｄｔｈａｔａｎｉｎcreaseinweight
elevatesverticaldownwardfOrce（Ｆ＝mgu，Ing；
weightloads，ノリ；coefficientoffriction)，which
causestheobjecttoslipoutofthehandandthat
extrinsicmusclesarerequiredtogenerategrip
fOrcecorrespondingtotheweightInthepresent
study，theactivityoftheextrinsicandintrinsic
muscleswhilesubjectsgrippedvariousobjects
wasexaminedPreviousstudiesl319)measuredthe
fOrceusedtogrlpacylindricalobjectusinga
pressuresensor，andOgawaandNitsuta2o）
measuredthegripfOrceusingastraingaugebunt
intoacylindricalobject・Inthefuture，itis
necessarytoexaminetheadjustmentofgripfOrce
inrelationshiptotheskinconditionsandweightof
ａｎｏｂｊｅｃｔｂｙａｎａｌyzingtherelationshipbetween
muscularactivityandactualgripfOrce、
Occupationaltherapistsshouldincorporate
severaltaskconditionsintohandevaluationsand
Ⅵ、Conclusion
DifferencesinthefOrceneededtogripa
cylindricalobjectwith5fingersunder4different
fi､gerskinconditionsandloadedat3weightlevels
wereinvestigatedbyanalyzingchangesin
muscularactivity、ThefOUowingresultswere
obtained
LMuscularactivitywashighwhenthefinger
skinconditionhadlowfriction(soapycondition)，
whileitwassmallwhenthefingerskincondition
hadhighfriction・Muscularactivitywaslow
whentheobject1ssurfacehadhighfriction(dry
andrubber-gloveconditions）
2．Theincreaseinmuscularactivity，fOllowing
theincreaseofweightloads，wasgreaterfOr
soapyconditionsthaｎｔｈｅｏｔｈｅｒｓｋｉｎconditions，
anditwasgreaterwithextrinsicmusclesthan
withintrinsicmuscles
3、GripfOrcewasrelatednotonlywithfriction
andweightloadbutalsowiｔｈｓｗｅａｔｉｎｇｏｎｔｈｅ
ｓｋｉｎｓｕｒｆａｃｅａｎｄｉrregularitiesofthefingerskin
condition、
4．Itisnecessarytoexaminetherelationship
betweengripfOrceunderdifferentfingerskin
conditionsandthemuscularactivitythat
generatesthisfOrce．
Ａｃｋｎｏｗｌｅｄｇｅｍｅｎｔ
ＴｈｅａｕｔｈｏｒｓａｒｅｇｒａｔｅｆＵｌｔｏＯＴＲＨａｙａｋａｗａ
ＨａｎｄＨａｇａＥｆＯrtheircontributiontothedata
collection．
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円柱把握における指尖部皮層と重量負荷の違いによる筋活動特'性
柴田克之，生田宗博，西村誠次，
犬丸敏康，WilliamSMarras＊
要旨
本研究は，把持する円柱の重量（500,750,10009）条件と，把持する手指皮膚（dry，
wet,rubber-glove,soapy）条件下で，円柱を把持した時の上肢，手指の筋活動（％MVC）
と筋活動量を測定した。対象は16名の若年健常者であり，表面筋電形で導出する被験筋は，
榛側手根屈筋，尺側手根伸筋，第一背側骨間筋，栂指球筋の４筋であり被験側に電極を貼
付した。筋活動は，摩擦係数の低い（soapycondition）は，摩擦係数の高い（dry,rubber-
glovecondition）に比べて有意に大きな活動を示した。外来筋の筋活動は手に把持する負
荷重量が重くなるに従い有意に増大した。手内筋の筋活動は，負荷重量が著しく重くなっ
た場合にのみ有意に増大した。把持課題における外来筋と手内筋の筋活動特`性を明示でき
た。
－１６０－
